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THE "LOADMASTER" 


By Wm.Orr, W6SAI and C.F.Bane, W6WB. 


The "Loadmaster" is a simplified RF volt-— 
meter whose purpose is to improve the accur— 
acy of readings obtained when a grid dip 
oscillator is used to establish the correct 
length of various types of amateur antennas. 
While this unit may be used to advantage in 
rotary beam adjustments, its primary use will 
be with 80 meter loaded whips for mobile use. 
It is therefore of advantage to discuss tun 
ing and loading problems common to this type 
of antenna in order to point out how the 
Loadmaster acts to solve them. 


A typical 80 meter mobile antenna will 
consist of an eight to ten foot whip and 
some appropriate type of loading coil, the 
combination being resonant at some particular 
point within the phone band. Electrically, 
the loaded whip is not at all simple to 
analyze since it is composed of the capaci-—- 
tive reactance of the whip, the inductive 
reactance of the loading coil, (these two 
reactances being opposite in sign and set to 
equal values) the radiation resistance of the 
whip, (1 to 6 ohms) and the loss resistance 
of the whole antenna system. (5 to 20 ohms). 
Speaking generally, the higher the radiation 
resistance and the lower the loss resistance, 
the greater the efficiency of the system. 
Such a high efficiency loaded antenna wil} 
then react like an extremely high Q circuit 
and will, unfortunately, exhibit great fre— 
quency sensitivity. One frequently hears 


over-the-air comments by operators of mobile 
stations that their particular antennas wil] 
work over a large portion of the 80 meter 
band. Such comments are faint praise since 
for this to be so the antenna system in use 
must necessarily be low Q, (and low effi- 
Ciency)..a really high .Q loaded system will 
take power and be effective only over a very 
narrow frequency range, perhaps 10 to 15 kcs 
at 4 mcs. Wider frequency changes will make 
it necessary to physically alter the length 
of the whip above the loading coil or to 
Change the inductance of the latter. It is 
not our desire however to enter into dis-— 
cussion as to the best geometry for a loaded 
whip or the proper positioning of the loading 
coil but rather to point out a superior 
method for determining the resonance of a 
high Q system. 


It became apparent, during experiments 
with high Q Toading coils, that the problem 
of determining the exact frequency of res- 
onance of a loaded whip, (within plus or 
minus 1 kc) was no easy task. When a grid 
dip meter was coupled to the whip by a small 
two turn coil, the high Q whip "Pulled" the 
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GDO so badly that the resonant frequency of 
the antenna could not be determined within 
closer limits than 25 or 30 kes. This un 
desired effect could be greatly decreased by 
loosening the coupling between the GDO and 
the antenna but when this was done it became 

extremely difficult to obtain a tell-tale 
"Kick" in the pointer of the grid current 
meter in the oscillator. The "Loadmaster", a 
modified RF voltmeter was designed to pro- 
vide a satisfactory solution to this problem. 


Referring to Fig.1, this RF voltmeter is 
connected across points, "A" and "B" in the 
antenna system and the coil of the GDO coup— 
led to the pickup coil, Li. As the GDO is 
slowly tuned through the resonant frequency 
of the whip,the microammeter in the Load- 
master will give a definite downward kick, 
which, in terms of total pointer deflection, 
will be far easier to read than the loosely 
coupled GDO. The coupling to the Loadmaster 
should be extremely loose since a meter read— 
ing of 20 microamperes is adequate to insure 
a sharply defined downward kick even though 
the grid meter in the GDO will not budge with 
this same value of coupling! Assuming that a 
good vernier dial is used on the GDO and that 


this oscillator is monitored by an accurately 
calibrated receiver or frequency meter, the 


frequency of a high Q whip antenna can be. 
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The theory behind this unit is as simple 
as the unit itself. The shunt impedance ac— 
ross points "A" and "B" is a very low value 
at exact whip resonance and rises rapidly on 
either side of this minimum resonant value. 
The shunt impedance is indirectly measured 
by observing the voltage drop across points 
A and B and utilizing the minimum reading to 
determine the exact frequency of resonance of 
the circuit to which the Loadmaster is con— 
nected. It should be obvious that the grid— 
dip oscillator serves as the exciting source 
in this measuring procedure, 


There is certainly nothing tricky about 
the construction of one of these units; this 
statement being verified by the suggested 
mechanical layout in Fig.1. Polarity of the 
crystal isn't important...merely reverse the 
leads to the meter if a forward reading is 
not obtained on the first attempt. The length 
of the leads to the meter is not important 
Since the two RFC'’s serve to isolate them 
from RF portions of the circuit. Since 0-100 
microamp meters are a semi-scarce and expen— 
sive item, consideration might be given to 
the use of a single instrument common to 
both GDO and Loadmaster. A workable circuit 
for a simple GDO wherein suitable meter 
switching is incorporated is shown in Fig.2. 
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FIGURE 2 
PLUG-IN COIL DATA 
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80 METERS- 60T,#30 PE., |" DIAM. FORM 
CLOSE WOUND. TAP AT 2 TURNS. 


20 METERS—IOT, #22PE., 1" DIAM. FORM 
SPACED TO 5/8". TAP AT 1-1/2 TURNS. 


10 METERS— ST, #22 PE., 1" DIAM. FORM 
SPACED TO 5/8" TAP AT 1 TURN. 


Els 
TWO TURNS ALL BANDS - SPACED FROM L2. 
FOR 20uA ON LOADMASTER METER WITH N/C 
TO ANTENNA TERMINAL. 
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TERRIFIC 


DUAL CONVERSION! 12 TUNED I.F. CIRCUITS! 1 M.V. SENSITIVITY ON 6 METERS! 


FIRST 


IN COVERAGE! 


National proudly announces a brand- 
new receiver — the NC-183D — every 
feature you want in a truly modern 
receiver! Dual conversion on _ the 
three highest ranges (including 6, 10, 
20 and 40 meter ham bands) — no AVERAGE RCVR 
“birdies”! Steep-sided skirt selectivity 

with 3 I. F. stages (16 tuned circuits IN SELECTIVITY! 

on the 3 high bands — 12 on all other 183 D b 

bands, compared to 6 normally used) RB vesiret Sionat s interfering Signal ms 
plus a new crystal filter. Approxi- AVERAGE GVA: a 

mately 1 microvolt sensitivity on 6 

meters for a 10db signal-to-noise IN BANDSPREAD! 

ratio! New, indirectly-lighted lucite Ry Lalra pmo ok ae 
dial scales! New bi-metallic, tem- 

perature-compensated tuning con- Shani ilititlitil On 
denser for drift-free operation! Plus — . 
all the time-tested features of the fam- 


ous NC-183! _Nattioan «et 


© 
Truly it’s the receiver of the year—see it, <p 
esy. 1914 


hear it, compare it! 
NATIONAL COMPANY, Inc. 


MALDEN, MASSACHUSETTS 


183 D 


540 kc. 540 ke. 
31 me, 31 me. 
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MOBILE 
ANTENNA 


Featuring all-weather performance 
achieved by a special fiberglass 
covering on top whip and center 
loading section....Chrome plated 
exposed metallic parts....excel- 
lent electrical characteristics 


Ask any BAY"user about performance! 


$19.95 Amateur Net. 


ORB OW 


MOBILE CONVERTERS 


10, 20 & 75 


1-Micro-volt sensitivity—all bands. 
Full width dial—calibration accuracy 1%. 
Automatic noise limiter—built in. 
Three gang tuning condenser, tuning radio 20-to-1. 
Tuned preselector, mixer, oscillator. 
Separate isolated coils for each band and stage. 
Single point tuning: high image rejection, birdies negli- 
gible. 
.F. Amplifier with 4 tuned circuits, output 1525 Ke. 
Low drift pre-calibrated oscillator. 
Antenna trimmer on front panel. 

1BR coil units and dial scales available for 6-10-20-40-80 $4.95 ea. 

— IBR $44.95—2BR $54.95-—3BR $64.95 — - 
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It will be feasible to incorporate the en— 
tire Loadmaster assembly within this GDO 
housing; suitable terminals being brought 
out for connection to mobile antenna and 
ground. (Points "A" and "B"), This combining 
of units need in no manner restrict the 
general utility of the GDO since special 
coils with supplementary windings can be 
made up for any bands on which the Loadmaster 
is to be used. Coupling between the GDO and 
the Loadmaster is set so that the meter, 
(when connected to the latter circuit) will 
read 20 micCroamperes. Antenna should not be 
connected when this reference is established. 


Note in Fig.2 that C2 is the bandspread 
Capacitor, (25 mmf) actuated by a vernier 
Produced by C.F. Bane Advertising 
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dial mounted on the front panel. Ci is the 
band-setting capacitor also adjustable from 
the panel to bring C2 into resonance at some 
pre-calibrated point on a particular band. 


In summary, we consider it worthy of note 
when any Supplemental device can extend the 
usefulness of an already highly useful in-— 
strument and this the Loadmaster does for the 
grid—dip oscillator. Not considered herein 
but still highly pertinent is the use of the 
Loadmaster-—GDO combination for the measure— 
ment of beam antennas. Yes, all in all a 
very handy little device. Due thanks to 
Bill Orr, W6SAIl who leads off with this 
idea in his initial appearance as a member 
of the Tecnews staff. 
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